Introduction {#sec1}
============

Hip replacement is one of the most common orthopedic surgeries with 49,764 hip replacements carried out in Australia in 2018. Revision hip replacements are reoperations in which one or more of the prosthetic components are replaced or removed and accounted for 8.3% of all hip replacements in 2018 \[[@bib1]\].

Removal of the acetabular cup is challenging and can be associated with prolonged operative time and complications \[[@bib2]\]. The excessive bone loss associated with removal of a well-fixed cup can make implantation of a revision cup difficult \[[@bib3]\]. Traditional instruments such as the Aufranc gouges used for this purpose have been replaced with explant equipment such as the Zimmer Explant Acetabular Cup Removal System (Zimmer Biomet, Warsaw, IN) and Innomed Extraction System (Innomed Inc., Savannah, GA). These systems remove the cup with less bone loss but require knowledge of the diameter of the existing cup \[[@bib4],[@bib5]\]. Radiographic templating is used preoperatively to predict component size, but inaccuracies due to scale and magnification errors are common \[[@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13]\]. Details of the index prosthesis from the medical records are highly valuable information but are not always available at the time of revision surgery because of case urgency, patient migration, clerical error, or destruction of records.

We developed a novel surgical technique that overcomes the issue of missing component information and templating inaccuracy and can be used to guide acetabular cup sizing in revision hip replacement surgery. The femoral head and the acetabular shell are placed concentrically and will therefore both be magnified a similar amount on radiograph. This allows us to calculate a ratio of cup/head size. While the measured sizes may not be accurate, the ratio will be. The technique is similar to that described by Krishnamoorthy et al. \[[@bib14]\] and uses a ratio of cup:head diameter from one digital Charnley Pelvis anteroposterior radiograph (Cxr/Hxr). This ratio is then multiplied by an object of known diameter to give a predicted cup value for the revision cup. In our technique, the known diameter object is the femoral head which is removed intraoperatively during the revision surgery (Hop). We have found that the calculation (Cxr/Hxr × Hop) can be performed quickly and easily intraoperatively to accurately predict acetabular cup size.

This study aims to describe a technique to accurately predict index cup size in the absence of operation reports in revision hip arthroplasty.

Surgical technique {#sec2}
==================

Preoperative radiographs are reviewed as part of the planning for revision hip arthroplasty surgery. The diameter of the acetabular cup (Cxr) and diameter of femoral head (Hxr) are measured. In our practice, digital imaging programs were used, but this technique could also be applied to Acetate film radiographs. Measurements were made using the Charnley Anteroposterior view. [Figure 1](#fig1){ref-type="fig"} shows measurement of diameters using a digital imaging software program.Figure 1Measurement of component diameter using digital radiographs.

A ratio of cup:head is calculated. This ratio is then multiplied by the actual diameter of the index femoral head when it is removed and measured intraoperatively to give a predicted cup size value. The formula Cxr/Hxr × Hop gives predicted cup size (Cpred).

We write this formula on the board in the operating theater along with our standard templating measurements before scrubbing. We use the formula to calculate 3 possible cup sizes based on the common head sizes of 28 mm, 32 mm, and 36 mm. When the index femoral head is removed and measured, the surgeon consults the whiteboard to immediately find the corresponding cup diameter.

Discussion {#sec3}
==========

Removing a well-fixed acetabular cup can be a challenging step in revision hip replacement surgery. Excessive bone loss or fracture of the acetabulum can compromise the fixation of a revision component \[[@bib15], [@bib16], [@bib17]\]. Newer explant devices are available for the purpose of removal of a well-fixed acetabular cup while preventing excessive bone loss; however, knowledge of the size of the index cup is necessary to select the correct size explant device \[[@bib18]\]. While this information is usually be obtained from operative reports, such things as case urgency, patient migration, record destruction, or clerical error may mean that it is not available.

As part of our preoperative templating, we calculate 3 predicted cup sizes as described. We consult this precalculated formula intraoperatively to immediately find the acetabular cup value which corresponds to the measured head size. We have found that this allows us to have the correctly-sized explant equipment available immediately in cases in which previous implant records or operative reports are unavailable.

The strength of this technique is its ease and simplicity. The materials needed are inexpensive and can be applied in most settings worldwide \[[@bib19]\]. This step is easy to perform in addition to the standard preoperative templating measurements \[[@bib9],[@bib20]\]. Knowledge of the correct size of acetabular cup can save time and decrease intraoperative complications by having the correct explant blade size selected and available to the surgeon without delay \[[@bib17],[@bib18],[@bib21]\].

The main weakness of this technique is that it has yet to be put to widespread clinical use. We have found the formula accurate in determining the size of the existing cup; however a prospective study is required to validate the accuracy of our formula.

Summary {#sec4}
=======

Use of this technique and formula for predicting acetabular cup size based on preoperative radiographs and measurement of the femoral head intra-operatively has the potential to reduce operating time and to decrease the risk of complications during revision hip arthroplasty surgery. It is simple and widely available to most surgeons. Prospective data is needed to validate this method, which appears to be effective in our practice.
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